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INSTRUCTIONS AND INFORMATION TO CANDIDATES

1.

10.

1.

Write your name on the ANSWER BOOK.

This question paper consists of FIVE questions. Answer ALL the questions in the
ANSWER BOOK.

Start EACH question on a NEW page in the ANSWER B

Number the answers comectly according to the numbering s in this
question paper.

Leave ONE line between two subsections, for exa QUESTION 2.1
and QUESTION 2.2.

You may use a non-programmable calculato

You may use appropriate mathematical i

You are advised to use the attached P TABLE.

Show ALL formulae and substitutions in ALL calculations.

Round off your final numeri o a minimum of TWO decimal places.

Give brief motivations, discussions, et cetera where required.
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QUESTION 1 (start on a new page)

Four options are provided as possible answers to the following questions. Each question
has anly ONE correct answer. Write only the letter (A — D) next to the question number
(1.1 = 1.5) in the ANSWER BOOK, for example 1.6 D.

1.1 Which ONE of the following combinations represents INTERMOLECULAR

forces ONLY'?

A lonic bonding and Covalent bonding

B Covalent bonding and London forces

C Hydrogen bonding and London forces

D Dipole-dipole forces and Covalent bonding (2)
1.2  An example of a NON-POLAR molecule with PO bonds Is:

A PCls

B CCL

C HCt

D H:O (2)

1.3  For which ONE of the following pairs les have the SAME
MOLECULAR shape?
A BeF:z and CO:z

B H:0andCOz
C  BFsand CCL
D  BeCland H:0

(2)
1.4  In which ONE of the following unds is the bonding ionic?
(2)
A (i)only
B (i) and (ii) only
C (i) and (jii) only
D (i) and (iif) only (2)
[10]
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QUESTION 2 (start on a new page)
2.1  Define the following terms:
2.1.1 Covalent bond (1)

2.1.2 Molecule (1

21.3 Lone pair (2)
Consider the following substances: *
cO

NacCe 02 CO; H:0 H: NH3
Answer the following questions based on the above.

2.2  Draw Lewis diagrams for the following:
2.2.1 Carbon dioxide % (2)
2.2.2 Ammonia Q (2)
23  Consider the central atom of the ammon lec oW many

2.3.1 lone pairs of electrons are there on central atom? (1)
2.3.2 bonded pairs of electrons a central atom? (1)
24  Name the type of chemical bond tha n each of the following compounds:
241 N v. (1)
24.2 COz (1)
2.5 Name TWO substa theflist above that can form dative covalent bonds. (2)
26  Write down the D FORMULA of the ion that forms as a result of the
dative covalent r each of the substances mentioned in QUESTION 2.5

above, (4)
27  Write down t@cﬂ valence electrons present in an atom of nitrogen. (1)

2.8 CO and CO;z are molecules that have only C — O bonds, and are both linear
in shape.

2.8.1 Define the term electronegativity. (2)
2.8.2 Calculate the difference in electronegativity (AEN) for the C — O bond. (2)

2.8.3 Explain whv.CO is a POLAR molecule, while COzis NON-POLAR
molecu's (4)
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QUESTION 3 (start on a new page)

Study the table below and answer the questions that follow.

Bonded | Bond length | Bond energy Example of carbon
atoms (pm) (kJ.mol") compound

" | N 121 H-CEC-H

oy = =

3.1 Define the term bond order. (2)
3.2 What is the bond order of B (1)
33 What is the relationship g
3.3.1 bond order and (1)
3.3.2 bond length ergy (1)
34 Acetylene (C d's most efficient and hottest bumning welding gas.
Use the table the amount of energy needed to break all the
bonds in 1 zHg, if the energy for a C — H bond is 437 kJ.mol", (3)
(8]
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QUESTION 4 (start on a new page)

4.1 The meiting points of four hydrogen halides are represented in the graph below.

Melting point ("C)
:

1004
120 + . %—a
HF HCL HI
4.1.1 Explain the meaning of the term force. (2)
4.1.2 Define the term meilting point. (2)

413 WEWMNHQ (1)

4.1.4 Hunlﬂyﬂ'ut:muul' forces present in HBr. (1)
4.1.5 Fully explain in meiting points between:

2

(4)

4186 Mﬂ% that will need the most amount of energy to melt. (1)
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4.2  The boiling points of three liquids are given below:

Compound Boiling point
CHa -161
CHa0H 65
H:0 100
4.2.1 Define the term boiling paint. (2)

4.2.2 Explain the difference in the bailing points of the a ree
compounds, (5)
4.2.3 NAME the molecule that will have the vapbur pressure.
Provide a reason for the answer. (2)
Q a

QUESTION 5 (start on a new page)
5.1 Define the term solubility. (2)
9.2 lodine (lz) is soluble in carbon tetra & (CCHs), but is insoluble

in water (H20). Fully accoun n in terms of the forces between

the particles. (4)

Y
&
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